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Abstract of JP1 0144988 
PROBLEM TO BE SOLVED: To 
reduce the number of parts of a 
laser diode module and cost 
SOLUTION: A module 1 has a 
module substrate 2 made of a 
material with improved thermal 
conductivity, a laser diode 10 
that is fixed to the module 
substrate 2 so that it can be 
cooled, and a hybrid IC that is 
fixed to the module substrate 2 
and constitutes a circuit for 
superposing a high frequency to 
the laser diode 10. Then, a by 
bnd IC substrate 7 of the above 
hybrid IC is mounted, so that it 
overlaps with the module 
substrate 2. In this case, at least 
two pins 32 that are deformed by 
caulking are provided on the 
module substrate 2 and at the 
same time a guide according to 
for example, a hole into which 
the pins 32 are inserted is 
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provided on the hybrid IC 
substrate 7. The hybrid IC 
substrate 7 is fixed to the module 
substrate 7 by the caulking 
deformation of the pins inserted 
into the above guide of the 
hybrid IC substrate. 
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[Problem(s) to be Solved by the Invention] The RF superposition oscillator 
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circuit for the laser diode module currently used as the light source for 
magneto-optic-disk memory systems to control the noise at the time of 
system behavior (noise) is incorporated. 

[0011] Moreover, since the hybrid IC substrate of a hybrid IC is fixed 
to a heat sink (module substrate), it fixes by the rivet or said covering 
is fixed with the screw. Rivet immobilization and screw fixation took 
assembly time amount mostly, and have barred reduction of the 
manufacturing cost of a laser diode module. 

[0012] The purpose of this invention is shown in planning cost reduction 
of a 1 aser diode module by offering the technique which fixes a hybrid 
IC substrate to a module substrate easily. 

[0013] Moreover, the conventional laser diode module has wrap 
electromagnetic shielding structure in the circuit part with metal 
covering, the shield sheet which carried out metallizing for control of 
the spurious radiation oscillated from the oscillator built in. 
[0014] For this reason, the number of components of a laser diode module 
increased, and reduction of the manufacturing cost of a laser diode module 
is barred. 

[0015] Other purposes of this invention are to offer the laser diode module 

which can aim at reduction of the number of components. 

[0016] The other purposes and the new description will become clear from 

description and the accompanying drawing of this specification along 

[ said ] this invention. 

[0017] 

[Means for Solving the Problem] It will be as follows if the outline of 
a typical thing is briefly explained among invention indicated in this 
application. 

[0018] (1) The module substrate with which thermal conductivity consists 
of a good ingredient, and the laser diode fixed to said module substrate 
possible [ heat dissipation ], It has the hybrid IC which constitutes the 
circuit which is fixed to said module substrate and superimposes high 
frequency on said laser diode. The hybrid IC substrate of said hybrid IC 
is a laser diode module which attaches and becomes so that it may lap with 
said module substrate. While two or more pins transformed into said module 
substrate with caulking are prepared The guide by the hole with which said 
pin is inserted in said hybrid IC substrate is prepared, and said hybrid 
IC substrate is being fixed to said module substrate by caulking 
deformation of said pin inserted in said guide of said hybrid IC substrate. 
Said module substrate is formed by cold forging. While the mounting hole 
is established in said module substrate, it has covering with the 
electromagnetic shielding function which covers the electronic parts 
which have in a part the mounting hole which was in agreement with said 
mounting hole, and were carried in said hybrid IC substrate, and is 
repeated to said module substrate. 
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[0019] (2) The module substrate with which thermal conductivity consists 
of a good ingredient, and the laser diode fixed to said module substrate 
possible [ heat dissipation ], It is the laser diode module which has the 
hybrid IC which constitutes the circuit which is fixed to said module 
substrate and superimposes high frequency on said laser diode. The hybrid 
IC substrate of said hybrid IC is attached so that each part article 
mounted in said hybrid IC substrate so that it might lap with said module 
substrate may meet said module substrate. Grand wiring for 
electromagnetic shielding is prepared in the whole abbreviation surface 
in said hybrid IC substrate side which does not meet said module substrate. 
While two or more pins transformed into said module substrate with 
caulking are prepared, the guide by the hole with which said pin is 
inserted in said hybrid IC substrate is prepared, and said hybrid IC 
substrate is being fixed to said module substrate by caulking deformation 
of said pin inserted in said guide of said hybrid IC substrate. Said module 
substrate is formed by cold forging. 

[0020] According to the means of the above (1), since it has structure 
which the hybrid IC substrate of a hybrid IC is inserted in the pin prepared 
in said module substrate through the guide prepared in the hybrid IC 
substrate, and is fixed by caulking deformation of said pin, it is not 
only good, but automation of assembly-operation nature is attained, and 
reduction of the manufacturing cost of a laser diode module can be aimed 
at. 

[0021] Moreover, slack like screw stop immobilization does not occur, but 
caulking immobilization has the high dependability of immobilization. 
[0022] Moreover, since said module substrate is formed by cold forging, 
it can aim at reduction of processing cost and can attain reduction of 
the manufacturing cost of a laser diode module. 

[0023] Moreover, since the electronic parts carried in said hybrid IC 
substrate are covered with covering with an electromagnetic shielding 
function, since the spurious radiation oscillated from the circuit which 
superimposes a RF is shielded, it can prevent radio noise interference 
of the system incorporating a laser diode module. 

[0024] According to the means of the above (2), the hybrid IC substrate 
with which the circuit which superimposes high frequency was incorporated 
It is attached so that each part article mounted in the hybrid IC substrate 
may meet a module substrate, Since grand wiring for electromagnetic 
shielding is prepared in said hybrid IC substrate side which does not meet 
said module substrate on the whole abbreviation surface, even if it 
abolishes metal covering like before Since the spurious radiation 
oscillated from the circuit which superimposes a RF is shielded, it can 
prevent radio noise interference of the system incorporating a laser diode 
module. By abolition of said covering, reduction of the number of 
components of a laser diode module can be aimed at, and reduction of the 
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manufacturing cost of a laser diode module can be attained. 
[0025] Moreover, since it has structure which a hybrid IC substrate is 
inserted in the pin prepared in said module substrate through the guide 
prepared in the hybrid IC substrate, and is fixed by caulking deformation 
of said pin, automation of assembly-operation nature is also attained and 
it is not only good, but can aim at reduction of the manufacturing cost 
of a laser diode module. 

[0026] Moreover, slack like screw stop immobilization does not occur, but 
caulking immobilization has the high dependability of immobilization. 
[0027] Moreover, since said module substrate is formed by cold forging, 
it can aim at reduction of processing cost and can attain reduction of 
the manufacturing cost of a laser diode module. 
[0028] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this 
invention is explained to a detail with reference to a drawing. In addition, 
in the complete diagram for explaining the gestalt of implementation of 
invention, what has the same function attaches the same sign, and 
explanation of the repeat is omitted. 

[0029] (Operation gestalt 1) Drawing 1 thru/or drawing 3 are drawings 
concerning the laser diode module of the operation gestalt 1 of this 
invention, and drawing 1 is [ a perspective view and drawing 3 of the 
decomposition perspective view of a laser diode module and drawing 2 ] 
top views. 

[0030] Moreover, drawing 4 thru/or drawing 7 are drawings concerning 
manufacture of the laser diode module of this operation gestalt 1. The 
perspective view drawing 4 indicates the condition of carrying out fitting 
immobilization of the laser diode to be to a module substrate, The 
perspective view showing the condition that drawing 5 puts a hybrid IC 
substrate on a module substrate, Some sectional views showing the 
condition before caulking immobilization in case drawing 6 fixes a hybrid 
IC substrate to a module substrate, and drawing 7 are some sectional views 
showing the condition after the caulking immobilization in the case of 
fixing a hybrid IC substrate in a module substrate. 

[0031] This operation gestalt 1 explains the laser diode module as the 
light source for magneto-optic-disk memory systems, i. e. , the laser diode 
module incorporating a high frequency superposition circuit. In addition, 
in structure explanation, it will explain also including the assembly. 
[0032] In appearance, as shown in drawing 1 thru/or drawing 3 , the laser 
diode module 1 of this operation gestalt 1 consists of a flat module 
substrate 2 of an abbreviation rectangle, and covering 4 of the rectangle 
cube type which puts on the principal plane of said module substrate 2, 
and has a flange 3 to both ends, and has the structure of making the lead 
6 of four which projects in parallel with the principal plane of said 
module substrate 2 from the opening 5 of said covering 4 projecting. 
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[0033] The hybrid IC substrate 7 is being fixed to said module substrate 
2, and said lead 6 is being fixed to this hybrid IC substrate 7. An inner 
edge serves as a clamp form, although especially illustration does not 
carry out the fixed portion, lead 6 clamps so that the connection pad part 
of the hybrid IC substrate 7 may be put, and it is being fixed to the hybrid 
IC substrate 7 by the reflow of solder. 

[0034] Said module substrate 2 is formed with the aluminum of the thickness 
whose thermal conductivity is a good ingredient, for example, 2-3mm. 
Moreover, the ingredient A1050 suitable for cold forging, for example, 
cold-forging material, is used also in aluminum. 

[0035] Moreover, in the rear face (drawing Nakashita side) of said module 
substrate 2, cap 12 part of the laser diode 10 of a can closure mold has 
projected. 

[0036] The laser diode 10 has the structure of making the lead 13 of three 
projecting from the rear face ( drawing 4 inferior surface of tongue) of 
a stem 11 while cap 12 serves as package structure fixed in airtight at 
the principal plane ( drawing 4 top face) of the stem 11 which consists 
of a circular metal plate, as shown in drawing 4 . A laser diode chip is 
arranged in said package, and light is emitted outside from the 
luminescence aperture 14 of the head-lining part of said cap 12 in the 
laser beam by which outgoing radiation was carried out from the front 
outgoing radiation side of a laser diode chip. Moreover, in said package, 
the photo detector which acts as the monitor of the laser beam by which 
outgoing radiation is carried out from the back outgoing radiation side 
of said laser diode chip is arranged. 

[0037] In said lead 13 of three, one is a grand (GND) lead, one is the 
lead which impresses a predetermined electrical potential difference to 
a laser diode (LD), and one remaining is the lead which takes out the 
monitor current by the photo detector (PD). 

[0038] As shown in drawing 4 , the fitting hole 15 is formed in said module 
substrate 2, and fitting immobilization of the circular stem 11 of a laser 
diode 10 is carried out at this fitting hole 15. And the lead 13 of three 
of a laser diode is electrically connected with predetermined wiring of 
the hybrid IC substrate 7 by the reflow of solder while penetrating to 
the connection hole 16 prepared in said hybrid IC substrate 7, as shown 
in drawing 5 . 

[0039] The mounting hole 20 used for the flange 3 of said covering 4 on 
the other hand in case the laser diode module 1 is fixed to a desired device 
etc. is formed. Moreover, the mounting hole 21 of the same magnitude is 
established also in module substrate 2 part which is in agreement with 
this mounting hole 20. 

[0040] Moreover, the end corner of said module substrate 2 used as an 
abbreviation rectangle is cut and lacked in a rectangle for direction 
discernment of the laser diode module 1, and the piece 22 of direction 
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discernment of a short rectangle is formed. Moreover, the notch 23 of the 
shape of V character used as the positioning criteria at the time of the 
assembly of the laser diode module 1 is formed in the side-face part of 
the both ends of said module substrate 2. Although a notch 23 is formed 
in both sides by the end side of the module substrate 2, it is prepared 
only in the 1 side by the other end 15, i. e. , piece of direction discernment, 
side. 

[0041] Since it has only put on the principal plane of the module substrate 
2 as said hybrid IC substrate 7 was covered, said covering 4 can be easily 
removed, as shown in drawing 1 . 

[0042] As shown in drawing 1 , the hybrid IC substrate 7 is being fixed 
to the principal plane of the module substrate 2. As the principal plane 
of said module substrate 2 is shown in drawing 5 , the plinth 30 high one 
step is formed. Said hybrid IC substrate 7 is laid in this plinth 30. 
[0043] Moreover, since the lead 6 of a clamp mold is fixed to the hybrid 
IC substrate 7, a fixed portion projects slightly in the lower part of 
the hybrid IC substrate 7. Therefore, said plinth 30 is the pattern which 
escapes and has 31 so that the amount of this lobe may contact the module 
substrate 2 directly and it may not cause short-circuit electrically. 
[0044] Moreover, although this is one of the descriptions of this 
invention, the pin (projection) 32 transformed into two places with 
caulking is formed in the plinth 30 of said module substrate 2. This pin 
32 is long slightly rather than the thickness of said hybrid IC substrate 
7. 

[0045] On the other hand, as shown in drawing 5 , the guide 33 which 
consists of a hole corresponding to said pin 32 is formed in said hybrid 
IC substrate 7, so that said pin 32 can be inserted. 
[0046] Said module substrate 2 is formed with aluminum, and forms the 
ingredient A1050 suitable for cold forging, for example, cold-forging 
material, with cold forging. The thickness of plinth 30 part of the module 
substrate 2 is about 3mm, and the die length of a pin 32 is about 1. 1mm 
for the diameter of 1. 4mm. 

[0047] Said hybrid IC substrate 7 is a GARAEP0 substrate about 16mm and 
whose thickness about 10mm and die length are about 0. 8mm for width of 
face, moreover, the hole which constitutes the guide 33 dug by the hybrid 
IC substrate 7 is about 1.4mm in diameter, and can insert said pin 32 — 
it is inserting each other in. 

[0048] When attaching said hybrid IC substrate 7 in the module substrate 
2, as the pin 32 of the module substrate 2 is made to insert in the guide 

33 of said hybrid IC substrate 7, both are laid on top of it. On the table 

34 of caulking equipment, it is positioned and the module substrate 2 and 
the hybrid IC substrate 7 which were piled up mutually are laid, as shown 
in drawing 6 . 

[0049] Then, it is caulking **, as the caulking fixture 35 located above 



6 



JplO-144988 



said table 34 is dropped, the pin 32 projected on the top face of said 
hybrid IC substrate 7 is pressed to the punch 36 to which the tip prepared 
so that said pin 32 might be met consists of a configuration projected 
in the shape of a cone and it is shown in drawing 7 . 
[0050] Since the tip of punch 36 is the configuration projected in the 
shape of a cone, the amount of [ of the pin 32 which projects from a guide 
33 ] point deforms so that it may push on radial and may spread from a 
core, and in order to cover the periphery of the guide 33 with which this 
caulking variant part 37 consists of a hole of the hybrid IC substrate 
7, the hybrid IC substrate 7 will certainly be fixed to the module 
substrate 2. This caulking immobilization has the high dependability of 
immobilization, without loosening like screw fixation by vibration etc. 
after that. 

[0051] Said hybrid IC substrate 7 consists of a wiring substrate, for 
example, it becomes a GARAEPO substrate by the glass epoxy resin, and as 
shown in drawing 9 , wiring 25 is formed in the principal plane ( drawing 
I top face). In addition, wiring and loading electronic parts are omitted 
except drawing 9 . 

[0052] This wiring 25 has connection pad 25b for attaching land 25a for 
carrying each electronic parts, and said lead 6, connection 25c which aims 
at connection with the lead 13 of said laser diode 10, as shown in drawing 
9 . In addition, 25d is a through hole. 

[0053] The equal circuit of the laser diode module of this operation 
gestalt 1 is circuitry which adds RF superposition to a laser diode LD, 
as shown in drawing 8 . That is, as an oscillator circuit which adds high 
frequency superposition, the Colpitts circuit of a transistor (Ql) stone 
is incorporated. 

[0054] A Colpitts circuit has a collector and structure which incorporates 
Coil L between the bases while incorporating capacity C between the 
collector of a transistor, and an emitter, and between an emitter and the 
base, respectively. 

[0055] So, as shown in drawing 8 , while incorporating C2 between the 
collector C of a transistor (Ql), and Emitter E, capacity CI is 
incorporated between Emitter E and Base B, and a coil LI is incorporated 
between Collector C and Base B, and the Colpitts circuit consists of laser 
diode modules 1 of this operation gestalt 1. 

[0056] Moreover, the external terminals are four terminals of Vcc, LD, 
PD, and GND. For a capacitor, and R1-R3, resistance, and LI and L2 are 
[ C1-C8 / a laser diode and PD of an inductor and LD ] photo detectors. 
[0057] The loading condition of electronic parts is shown in drawing 9 . 
Electronic parts, such as each capacitor, resistance, and an inductor, 
are fixed by the reflow of the solder beforehand put on land 25a. Moreover, 
the reflow of the solder which the lead 13 of a laser diode 10 was inserted 
in the connection hole 16 prepared in the hybrid IC substrate 7, and was 
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beforehand put on connection 25c is fixed. Moreover, the lead 6 of clamp 
structure is attached in a connection pad 25b part by the clamp, and the 
reflow of the solder beforehand put on said connection pad 25b is fixed. 
[0058] In the circuit shown in drawing 8 , if moderate DC electrical 
potential difference (Vcc) is applied between 2 terminals (Vcc, GND), 
irregular vibration of the current by the turbulence and heat of a power 
up will be used as a seed, and the component chosen as the resonance circuit 
formed with the capacity C and Coil L of these will be amplified, and 
positive feedback is repeated, and an oscillation will be started and it 
will continue. Consequently, a laser diode (LD) is overlapped on high 
frequency, the oscillation of a laser beam by which outgoing radiation 
is carried out from a laser diode chip serves as a multimode, and it is 
hard coming to generate the turbulence of the oscillation by the return 
light of a laser beam. 

[0059] In the assembly, the laser diode module 1 of this operation gestalt 
1 carries out fitting immobilization of the laser diode 10 at the fitting 
hole 15 of the module substrate 2, as shown in drawing 4 . Then, after 
putting the hybrid IC substrate 7 with which electronic parts were carried 
and the lead 6 was attached on the principal plane of the module substrate 
2, as it is shown in drawing 6 and drawing 7 , the hybrid IC substrate 
7 is fixed to the module substrate 2 by carrying out caulking deformation 
of the tip of the pin 32 inserted in the guide 33 of the hybrid IC substrate 
7 by caulking equipment. 

[0060] Subsequently, the lead 13 of the laser diode 10 inserted in the 
connection hole 16 of the hybrid IC substrate 7 is fixed by the solder 
reflow. Furthermore, as shown in drawing 1 , it becomes the product gestalt 
which can be shipped by changing into the condition of drawing 2 in piles 
so that the hybrid IC substrate 7 may be covered to the principal plane 
side of said module substrate 2. 

[0061] The laser diode module 1 of this operation gestalt 1 does the 
following effectiveness so. 

[0062] (1) Loosen like screw fixation after that, a phenomenon stops 
occurring from having structure which the hybrid IC substrate 7 of a hybrid 
IC is inserted in the pin 32 prepared in the module substrate 2 through 
the guide 33 prepared in the hybrid IC substrate 7, and is fixed by caulking 
deformation of said pin 32, and the dependability of immobilization 
becomes high. 

[0063] (2) Since the hybrid IC substrate 7 fixes the laser diode module 
1 of this operation gestalt 1 to the module substrate 2 with caulking by 
the above (1), assembly is easy and assembly-operation nature is high. 
[0064] (3) By the above (1), since the hybrid IC substrate 7 has structure 
fixed to the module substrate 2 with caulking, the automation of 
immobilization of the module substrate 2 and the hybrid IC substrate 7 
of the laser diode module 1 of this operation gestalt 1 is also attained. 
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[0065] (4) By the above (1), manufacture of the pin for caulking 
immobilization can be formed, in coincidence, when manufacturing a module 
substrate with cold forging, and since the hole of the hybrid IC substrate 
containing said pin can be formed in coincidence at the time of the through 
hole manufacture in hybrid IC substrate manufacture, processing cost is 
reduced. 

[0066] (5) Since. the module substrate 2 which is the component part is 
manufactured by cold forging, its manufacturing cost is [ the laser diode 
module 1 of this operation gestalt 1 ] cheap. Moreover, since the pin 32 
of the module substrate 2 can also be manufactured with cold forging, it 
becomes reduction of the cost concerning the fixed means of the module 
substrate 2 and the hybrid IC substrate 7. 

[0067] (6) Since the electronic parts carried in the hybrid IC substrate 
7 are covered with covering with an electromagnetic shielding function, 
and the spurious radiation oscillated from the circuit which superimposes 
a RF is shielded, the laser diode module 1 of this operation gestalt 1 
can prevent radio noise interference of the system incorporating the laser 
diode module 1. 

[0068] (7) The above (1) By - (6), the laser diode module 1 of this 
operation gestalt 1 can aim at reduction of a manufacturing cost from the 
cost reduction by reduction of the number of components for immobilization, 
reduction of the processing cost of the module substrate 2, automation 
of fixed cost, etc. 

[0069] (Operation gestalt 2) Drawing 10 and drawing 11 are drawings 
concerning the laser diode module which is the operation gestalt 2 of this 
invention, and it is the typical sectional view in which drawing 10 shows 
the perspective view of a laser diode module, and drawing 12 shows a module 
substrate and a hybrid IC substrate. 

[0070] This operation gestalt 2 is structure which does not need said 
covering in the laser diode module 1 of the structure of said operation 
gestalt 1. 

[0071] That is, as shown in drawing 10 , the hybrid IC substrate 7 of said 
operation gestalt 1 is turned over, and it fixes to the module substrate 
2. And unless it considers as a pattern which does not lead to other wiring, 
it covers the largest possible area, namely, trouble is caused to the rear 
face of the hybrid IC substrate 7, it has structure which formed the grand 
wiring 40 in the whole surface. 

[0072] By this, even if it does not prepare metal covering, the grand 
wiring 40 of the rear face of the hybrid IC substrate 7 will act as an 
electromagnetic shielding object. 

[0073] Since the field in which the circuit pattern of the hybrid IC 
substrate 7 in the laser diode module 1 of this operation gestalt 2 carries 
each electronic parts meets the principal plane of the module substrate 
2, modification is made according to it. 
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[0074] Moreover, since the principal plane of the module substrate 2 is 
contacted, or the electronic-parts group 41 carried in the hybrid IC 
substrate 7 approaches and it is made not to produce short-circuit as shown 
in drawing 11 , by making into a stepped pin the pin 32 prepared in the 
principal plane of the module substrate 2, it floats and the hybrid IC 
substrate 7 can be supported. 

[0075] In addition to the effectiveness that the laser diode module 1 of 
said operation gestalt 1 does so, the laser diode module 1 of this 
operation gestalt 2 does the following effectiveness so. 
[0076] (1) Since the laser diode module 1 of this operation gestalt 2 is 
attached so that each part article with which the hybrid IC substrate 7 
with which the circuit which superimposes high frequency was incorporated 
was mounted in the hybrid IC substrate 7 may meet the module substrate 
2, the hybrid IC substrate 7 can be used for it as covering of a package, 
and it can aim at reduction of the number of components. 
[0077] (2) Since the grand wiring 40 is formed in the rear face of the 
hybrid IC substrate 7 used as covering all over abbreviation , in order 
that this grand wiring 40 may act as an electromagnetic shielding object , 
radio noise interference of the system which it stops having made the 
spurious radiation oscillated from a RF superposition circuit emit 
outside , and incorporated the laser diode module 1 can be prevented . 
[0078] Although invention made by this invention person above was 
concretely explained based on the operation gestalt That it can change 
variously in the range which this invention is not limited to the 
above-mentioned operation gestalt, and does not deviate from the summary 
[ needless to say ] for example, a hole like said operation gestalt as 
what guides the pin 32 prepared in the principal plane of the module 
substrate 2 — a guide like the V character slot established in except 
on the side face of the hybrid IC substrate 7 may be used. That is, if 
said pin 32 is guided, there is a part which receives caulking deformation 
and the hybrid IC substrate 7 can be fixed to the module substrate 2, what 
kind of configuration and structure are sufficient. 
[0079] Moreover, as covering of electromagnetic shielding structure, 
covering made of resin which scoured silver dust etc. to resin besides 
metal covering may be used. Moreover, as an electromagnetic shielding 
object of the rear face of the hybrid IC substrate 7, the attachment 
structure of a foil etc. is sufficient. 

[0080] Although the above explanation explained the case where it applied 
to the laser diode module which uses invention mainly made by this 
invention person for the light source for magneto-optic-disk memory 
systems used as the background which is a field of the invention, it is 
not limited to it. This invention is applicable to the technique of making 
high frequency superimposing on a laser diode at least, and attaining 
multimode-ization of a laser beam. 
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[0081] 

[Effect of the Invention] It will be as follows if the effectiveness 
acquired by the typical thing among invention indicated in this 
application is explained briefly. 

[0082] (1) Since a hybrid IC substrate is fixed to a module substrate with 

caulking, the dependability of immobilization becomes high. 

[0083] (2) Caulking immobilization can attain reduction of the cost for 

immobilization that it is easy to attain automation while it is easy to 

work. 

[0084] (3) Manufacture of the pin for caulking immobilization can be 
formed in coincidence when manufacturing a module substrate with cold 
forging, and since the hole of the hybrid IC substrate containing said 
pin can be formed in coincidence at the time of the through hole 
manufacture in hybrid IC substrate manufacture, processing cost is 
reduced. 

[0085] (4) While turning a hybrid IC substrate over and fixing to a module 
substrate, with the structure of preparing grand wiring in the rear face 
(outside field) of a hybrid IC substrate all over abbreviation, it is an 
electromagnetic shielding object, covering which plays the role from 
which the electronic parts carried are protected becomes unnecessary, and 
reduction of the number of components can attain reduction of the cost 
of a laser diode module. 
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#«fe«raj$ff fpc 
jsjgg gnd ?sren GmMHsnm^mmm^ 




*l *J * jjl * 



ftmmfo fpc) , 

&ftm&ffi&mmm**to&m&m& fpc ±. 

&0n$FPC±, ^^W^ife (jRfcGND) ^i£FPC ift^M-fc 

ftff3*Jta«tw*ffi±*!iWiJWJ* fpc tfjwm, m& fpc wflitiM 

&#r*£FPC±, ^^cW^ife (^^JGND) 
iff, *3l»^JIfi*FPCttGND*#±. 



6. 4SIS^JM2J9f5£ft^tt%M, JWffiAJfffc FPC £^0f 

7. tB«fc*J3M*3 0ri&toftt&JR«*, £«FfiE£#rifc FPC£^T#r 

^^mwl fpc) , 

£#ri£FPC±, M&G&m GND) Mi£ FPC lft*h7£5g-£ 

^^fiSlia^^^®±^!ilA^ FPC ffjWM, FPC ittfifcHgtf^ 

£#fi£FPC±, Ml&^mm (&*jGND) 
£/??&iga&lft^M±&!i^& FPC ittWffilW 

Iff, FPC #JGND;ft#±o 

11. ^&*J^#8^&lttft&I&Ugg, n%f'&&m&FPC% 2fg 



14. «*3R5pW*10J?fiitt**ft»*«. £4$«EAfr*& FPC lEifrT 



*%.W®R— CD(il*tft&: Compact Disc) > DVD($t^<ffc$i 
myt$Lz Digital Video Disc) > MD(^M^t&: Mini Disc)^##iB^ 

m&mmi&nw^ gnd 3Lm&&t&®to$im cmm, ^s^m 

#^^ 11-144283-^. #3^ 6-268385 ^ #7F*F 9-63088 -^Jfc) » 

msia fpc < wm&qimjfimmm ^Mmm^^^m^^m 
m^r±mmm&f&&&} gnd, ^mmm^m^Mmfmm^mn^ 



&#T*&FPC_L, GND) 1t#> AM*FPCttrt 

lft*l3Sl&, *EJ?rifcFPC_h, 7&J&ff£i& (^*>GND) £#ri£*f3£& 

^pfe^^^^^^W^^Pfim^W^f^^^^FPC #JGND ^#±0 
#£WJJffcttftttM«. £4*fiEft0T& FPC % 2 1 



*%iWffiftMft&&mm,£c#1SE&ffi& FPC &fr?Brl&m&1RMft 
W^^^^a^iSffi^#^^#W CD DVD £ft*±«tTffirAia*!2A 

ffi 2 ^i^i^M^fW^tai 

ffl 3 A**ffl^±3t*ttH«t«4' FPC iftiWS; 

ffi 4(a). m 4(b)Wm 4(c)#»J*jjU:iB FPCfflSHlg*Wtt/fcWiE 

m®. turns. tiS; 

ffl 5(a), ® 5(b) *ng 5(c)##J^;jU:i£ FPC &&/3fttt/ftftlEffi 
® 6(a). a 6(b) SI S 6<c)4H«*a*tt«a-£lfi#*W FPC«[«Ei± 

a 7(a) > a 7(b)^pffl 7(c)frm$tmfcffiF>-$;ffijjmfft F?cm.mjs 

® 8 ft&^ffl 5(b)ift^3H5Jfc*ao 

#ma i, £&j9tSB^&am&jagft*MK frtngjagft i 
3 5> 6 0r£at. m&^ms. smmtAm^^ntm^, 



f|$iJ/&lttS& 9, 9 ±*MHifl;-«* 10, ftjftfiMt**. 

# 12, iftfftttf ttfcWfctffcft 13. 10 

*£W li #J*ba*i&ltt FPC c^Jfe&EPIM 14c ftife:HR'ff ii 

fiftftt 17 18 ^#JJ&« ^>t/&& 13 **J& 19. & 

DVD 20 flJ CD «tf 21 W i***^ WflUtSJK 22. R&ffitttt 23, 
Mffltt«c24. KttftftM25. X*J3*M26, FPC27. &A**Mft 28, 

«iJfttf 29 ^^^o W*J»M*«ai**-*« 10 WW*M* 

K 35 (Jg&tfjffl 3) , *«JB3^W6PH%rt»fc. W**«flE FPC14 
±„ itHF»Klft33*«M*ilE*»ft**35*#H3fe?SE»jaE9±, W 

15 g&ttTitt i6 17 20 mm 21 iftltS'J^#±. 

*e*ftw&#*ftj±fi»« 17 i6 i£3i¥&3*& i5, 

&3f, ^® 3i^FPC14ft$j£o #FPC14±, SffM-Sf 

ii «»A*imflir^fflW^H*» 36, 

»«i§«ssft»— HWifitl** (B + *BH4) 37 W« 

&£)N? 38o t^J****^ 38 ifillg*%-«if 11 ^ftlflttW*?. 
il^%%H^^o «E«Ji^±A»«#**»»* 37 <E 
*hffl%& 36 + , Afe* GND gift 36a. # FPC14 

»-ttttKiW«E» 7 # % 46 tottmMJ&tt% 3Btt 41 #J*BftJ 



jftftJtaug 42. ppcum&&m9 tommftm^mm, &mmfrA^m 
3Sft4i, 42tfm;kT, Rrai±fc*. *«ninm®£- jt^, t^iit 

35 ^i&M^Tt-fgt 10 ltt3l^i$&ffl$fi}^n?L 43o 

if^If^l^ 35 FPC14 ±M 

«t»#iffl 4 5 $L*m±3tmmm&) fpch ittf«o:£ fpch 

±, Mf&^Mc'S GND ££# 36a W^-felfPlRl^ FPC14 to IR tH W A 
ti**P14a, i£fift#P 14a*ffi*r¥*FJ|K ( * >*— u -f ) Jfn, MJ&^i GND 
Hl# 36a #ii#J^f&ffe^M 45„ FPC14 ftjM£Pftg#Jif 

41 ±, ^MWSffiSWI (HTM) ±7£/&W^ffeffe^ffi 46 0 FPC14 
£fc«/£it^tfetfe$t® 46 9 Xd-|Rj^#^^oig^%*^M 46 M^ft 

i#3S& 41 *B|W|ittOTR, Jf FPC14 ±w»HtW gnd «#ffilfc#lWM:*:Wffi 

SR.jfc^h-^ FPC14 (Kl**-** 10-W5|«aE«ffii»^UJlAfl, 43 *f&|ft> 
41 47 ±»W&j£9«««Effi 46. 

±at fpci4 toamifP u*iE#mw&*tom 4 0f^, ^wjun&fc 
41 to^h^amto^o ^atti^p Ha ww®— ««7Mi^>t cm 
■t^sitb) . ^® 4 &jvt£mmsffi*k. fpch GKjftmgp Ha 4i 

^fl-ififr^fiMIiMW, 48 it-f'fcfcSI® 

45*PJ»3S«41 #J^Efe%®M46 %^ilo GND^# 36a JfAWttS* 

*®*Rlttif 41 46 ^Mtt^atatrT RTK 

$*ifc&a<j gndo *sunffl%.m&imm, mnm&mF&j&m <- 
iodb^^> o &i%mn&*m 3s^&&f%%ftft€pm*mtiLm 
fkmmiE fpch ±wtt*T. u&rmmm, mm^^wt^s^nm 
^wgnd, wm3Gmmmi&%LW&&mo 



mimf&&&> * lMWGNDli# 36a^!g2Mltt1M®l*J#$ 

m**SEJ*-*5 GND l^&#S*to±*&fl s ffl#*- S 8 %i$t*m 

5(b)tt*ffiti&*n. 

SM*. #RHS 6 Vk&m 7 FPC MB—^MJiMo &jlfc#r^W£J« 
#**£±*fcFPC14±ttJ^ffl»14a, ffi£3RJ848«tf 51 
*P±i£*BN, £7&/£7GNDgS#36a <H + 1W*4fc7*#?lM*) W FPC 14 

±, *SWfW«WB5»*T9**OT46ttita*4i. PJW, £n® 6#r^, 

41 ft^ifeifeSOT 46 ±fflWmtt«)tttWi«*Jt 51, £PS 7 0r 
mmft 51 FPC14 ft) GND$|# 36a-$|^ffi, tt«Mfi>t 51 

46 2Lfi] , W A4B«^ 51 *D GND g|# 36a 2.111 48 i£ 

£±&fa/£* , FPC 14 &} GND g|# 36a *fa rT Wtf&^ffifc* 
Tfco #J*P, FPC14W Gl© 36a ffiHMK, *PJ#3B& 41 46 

ja-^^^,^^hmatb^^7-^GND^#^3i6<j#**^M^*^ 
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